Improvement in the specificity and sensitivity of detection for the Taura syndrome virus and yellow head virus of penaeid shrimp by increasing the amplicon size in SYBR Green real-time RT-PCR.
Real-time RT-PCR using SYBR Green chemistry uses a green fluorescence dye, SYBR Green I, that binds to double stranded DNA (dsDNA) and exhibits enhancement of fluorescence upon binding to the DNA. The indiscriminate binding ability of SYBR Green I dye to dsDNA often results in non-specific products. We have shown that increasing the amplicon size from approximately 50 to approximately 75-100 bp increases the specificity due to higher melting temperature of the amplicon and also enhances the sensitivity of detection of real-time RT-PCR using SYBR Green chemistry while detecting two RNA viruses in laboratory-challenged shrimp, the Taura syndrome virus (TSV), and yellow head virus (YHV). The increased sensitivity of the larger amplicon over the smaller amplicon varied from 1.6 to 6.82-fold (with a median value of 4-fold) for the TSV-infected samples, and 1.80-10.27-fold (with a median value of 4-fold) for the YHV-infected samples. The longer amplicon also has a higher Tm value compared with the shorter amplicon (75.6 vs. 72.0 degrees C for TSV, and 81.3 vs. 72.5 degrees C for YHV). The increased melting temperature of the longer amplicon compared with the shorter amplicon will enable easier discrimination of a specific product from a primer dimer or other non-specific products. The improved method for the detection of TSV and YHV will be applicable not only to the detection of other viral pathogens but also to the quantitative measurement of cellular gene expression by real-time SYBR Green RT-PCR.